(is) H#3#tw (jp) (12) & & $g (a) mmnmm&mm^ 

#51^10 - 233238 

(43) B ¥J&10*1p (1998) 9fl2B 

(5i)int.ci. s mitm F I 

H 0 1 M 14/00 H 0 1 M 14/00 P 

H 0 1 L 31/04 H 0 1 L 31/04 Z 



m&mx im©»9 ol (£2sh) 



(21)fflS## 


#^¥9 -338371 


(71)ffl8A 


000005496 










(22)ffiIBB 


¥^9¥(1997)12^9B 




M«KiS=TB 17#22^ 






(72) 




(31)«$fc*fcfe3B#^ 


ftiS¥8 -336161 




#^;nmms#irstTiai6oo#«fi ^±-t?D 


(32)«5fcB 


¥8 (1996)12^166 






(33)«ft8BilgB 


B* (JP) 












#3S/l|»mS#ir|jftt&1600#tf! «rtfD 








^x*fc££*ti*i 
















^;nmmsffimi j i»i6oo#ifi ^±ifn 














(74)ttSA 













(54) [&w<D%m ftvmftwm, %n&&mwRxf%M3m%m 



(57) [Hft] 

mtntc. TIB5C (I) R1 Ml Y1 3 . it (II) R1 R 
2 Ml Ybv iC(lll) R1 R2 R3 m1 Y1 SlfiC (I 

v) ri -sH?m2nz>it£®>frzmwzti2>'j>te< 



(2) 



ftfflW- 1 0-233238 



m^ntc. TIBSt (I) « £ (II) « £(lll) ROit 

(iv) Tmztiz><t£Viiii>e>mtR-£ti2>'}>te<£*>-m 

it ( I ) R1 Ml Yb 
5t (ID R1 R2 Ml YI2 
it(lll) R1 R2 R3 Ml Yl 
it (IV) R1 -SH 

fcJSU CftSCSCf, R 1 It. /\nyvi«^«9;< 

1 ottf 3t&nxi*?£n<D« Bfl&tt0Mb*£ 

fcKB<03tt¥aW*»«, 

nnt4i3] mi *\ sir. a. 
>sifv ? 7U=i-'>^6StRT*-ti*ftm^ixi±2^fa 

K®3£¥VftB& 
UfRB4] fefgtf, TKSC (V) , it (VI) , it(V 
II) , it(VIII), it (IX) , a (X) , 5S(XI)»tfSC 

(xi D-ps^ftsfb^un^sa^ns^ft < 

So 

it (V) 

Hbi] 

R< R 1 




Huffiit (V) Ittet^Ts R4 N R5SO-R6 7 J<^ 
MPy>Jl^ -N02^ -OH. BJftStlTVT 

2, 3Xli4^a-To R7«, **|R?Xtt«il6» 1 ~ 

1 ooDisffiSs«<k*ii5**a-r. zn*, - 

NH2. -NHR8> -OHXl*-COOH£«t\ n 

^mmwf\ ~4©Bi»fliflHb*BB**T. 



it (VI) 



lit 2] 




HUlBit (VI) iCfcl^T, R", Rl2atfRl3ii % «]RJK 

/\py>n?, -N02. -oh. Bfta-nrtT 

*nTt^TtiJ:i."»3f»fl!K<b*Jl6«*«-5-o mli, IX 

1*2*8?-, Ri4atfRi5tt % *«b^ b££*it^ 

©BBS8i#{fc*il6»**-ro z2i*. *HSJS^ -n 
H2, -NHR17, -OHy(i-COOH?ST„ n 
li, 0, lXB2*Sr. R 17 l*. B»**lTVTfc«fc 

14, R 15&tf r 16^T*JftH?«fl.0*T**«^ 
Z2ti, -NH2. -NHR17, -OHXIi-COOH? 

it (VII) 

Ht3] 




HulBit(VII) Icfcl-T. M2ti, Fe> RuXliOs* 
g-To X2(i % /xn-yvB?. -OH. -CNXI*-S 
CN^a-To R21~R24^ *£B?« /\a*>B?* 
-NO2. -COOH, -OH, -NH2, -NHR25, 
»»ai~1 0<Bffl!fiaE£{b*XS« BSStftlT^Tt. 
<fc^3?#Sl0e<k7km»x XI*. ItSi^ato R 

B<k*«axtt5S*aiBMb*«»*«-r. r 21- r 24^ 

'>& <<»;*>— Oli, -COOH, -OH, -NH2, - 
N H R25x(ib:°'Ji>';l/S=&a"ro 
St (VIII) 
Mb 4] 



(3) ftfflW- 10-233238 




BufB5t(VIII)(cfc^Tv M3li, Fe, RuXteOs* 



it. X3« x /NPy>H^ -SO4, -C I O4. - 
OH, -CNXli-SCN^g-r, nit. 0, 1Xli2 
R31~R36« X 7k»Il^ AQyvSf, -N 
02x -COOH„ -OH. -NH2, -NHR8, KIR 

T„ R31~R36^>%< it— -Olt. -COOH, -O 
H. -NH 2 . -NHR37 X(i t°'Jv f ;U@6^S^*n 

it (IX) 

Mb 5] 




BulBit (IX) tCfct^T. M^lts Fe, Ru3?JiOs£ 

ir„ R4i~R5ni v Tkmrn*. l\U?~sB.^ -NO 

2. -COOH. -OH, -NH2v -NHR53, 

~ 4 <DBgte^Bg<k7)<*gxti^#^K<b7j<*s^«-r„ 



r41~r51cD'J>75:< -^li. -COOH> -OH, 

- N H 2 . - N H R535Zjih°'J v^Ugfr SiSJR^n^S 

5C (X) 
[<fc6] 



(R 52 ) 




(4) 



ftMPF 10-233238 



BOIBiC (X) ICfcC^T, M5^ (H) 2s Mg, Ti 
(X VO, Mn, Fe> Co> N u Cu, Zn, Ga 
OH, GaCI, I nOH, I nC IXliSnO^i 

To r6i~r64ij v Tk^s^, isufym.^ — N 

O2, -NH2, -NHR65, -OH. -COOH, 

ST, R61~R64<j)/J>&< ofcfc. -NH2, -N 

HR65 V _oHXli-COOH^«-To R^lts W.%f£ 

it (XI) 
Mb 7] 

A' 




tulHiC (XI) (Cti^T, M4(i, (H) 2, Mg, Zru 
Ni. Co, CuSliPd^gf. R71~R78^ v sfcjR 

cfct^miJt 1 ~4(£>7 7 >U=l*v'g, a^*tlT^Tt<fc 

i"ax& 1 ~ 1 oo)fliaisffiig{b7k^«, h&^+it^t 

T^Tt.ct:^3t#S5lK<b7K^SXti^^@^ar o A 
1~A40'J,^< t^,— -NH2, -NHR79, - 
OHSLOi-COOH T*3&-$tltc 1 x X JUSXI* tf 

1 ~4 0KBB««<b*«SXtiS««K<b**B*« 

To 

SI(XII) 
Mb 8] 



A 5 - N 




N - A 5 



SjfBiC(XII) iCfe^T, A5«, -NH2, -NHR81. 
-OH, -COOHgLOitf'J y/HTifti tlfclS 
BSSlKfb^XS, -NH 2 , -NHR81 V -OH, -C 



"b *^K*« 1 ~ 4 OfltBSSi^bTk^SXti^SSE^b 

[w^m 6 ] !mmmifm&-* v?fe«n*a i 

<b. K— »<7)««*ii«RFIlBH:8MK-r**at**LT 
&y, »—»«DB«©rt©'J>fc mi 

6 <D^?nmziE®<DX¥mi*m®-?&z z. t*<& 

fooypr* < <h t,— 7a Jb\ 1*6.6 ©l^f tuWclB 

». 

31 8 icIBWW^m^TJ^o 
[i£fUl<Dl¥iffl£i5tlE] 
[0001] 

assaasHWfcBasK&aicH-r*. 

[0 0 0 2] 

u(ommic^oJL^i\,^-wmfom±\t. Astatic 

ttTo^aox^i/^-atftoTSfc. ass, aa? 
froswwiJssLat^' j ->fti*;u*-at l 

T*»3tt*»aT*Citf«K;!r*iTl*S. ftx*/U*' 

y avowry ^AtHie&ifoaaiiMW^i!: p ns^^ 

JBJ*Lfc±»B»tf «fc < SDS+iTfc U , affiPfeBSSC 
l*a»«B?a»©aB&££ LTifflftJlXTl^o 

5*1*—*, «Bl«:B-r%x*/i/*-»tfa3.|*#Sa& 
[0 0 0 3] —75. «l*/l/*-*B»l*Jl/#-l=a 

<brsaio*s6 <b lt¥®» t aaasa <t oaa-wB 
**3tta»b^fi(S*aaLfcaa*»aii!ifl { ffl6tiT 

t^o i^T-ffll^n^Htf^X a<b*X<7)«fc-5£ 

«Hb«*a(*tt, MxEo>->y u>^y ^Ao-afct© 



(5) 



f$FwW 10-233238 



[0 0 0 4] ^^roSSlc, +-y>7 i >^ 

^m^T-y^mm<Dmm^m. mjx (2, 2' - 

fcffcf'JSW ;Ux"?A (ID ^©2&£JSfH*&<!:© 

(T. Osa, M. Fuji hi r a , ibid., 2 
64, 349 (1 976) > Brian O' Rega 
n, Michael Gratzel, Natur 
e, 353, 736 (1991) , 1 -220 3 

8 O^iifHf?) o 

[0005] l^l, ty±a>*5i& &m&X¥mw<D 

Wb^WffiJEttSff^-HJ-pfcy* UftSSnfcfeJRtfK 

[0006] jfiLhflD«t3ftae*u:astj-sBiffla*»a-r 

nil^ (ftDflPB 5 5-1 2496 4-9S5ffl) . Lfr 
[0 0 0 7] 

Htr*. IP'S, *»EH\ a*«t<*B«*i»iRLi 

ussr (c»»ft*fiTO»a«*«etr z t * s w 

[0 0 0 8] 

S3fc¥W*Mta*3fc1tffi£LTJBC'**£s Sft*«t<*Pi 
%««C[Lx»;U^-Xtt*fT3cj:#T$. fro, IS 

/to *»^©»w#9ic«fc*±8a©aa(c* 

[ooo9] <i> ^mtttimt. &¥m&*mo>m 
micmmztirc. tesc ( i ) , it (id , stain & 



tfa (iv) ■pa*n*{b**^5jW?*ti*'>&<tt> 

it ( I ) R1 Ml YI3 
it (ID Rl R2 Ml Y1 2 
it(lll) R1 R2 R3 Ml Y1 
it (IV) R1 -SH 

TcfzL. ztiS<D3t&. Ri li, i\a?ymtt'JH*< 
s, 3f*BsBMb7k**xfct$atis«scs*a-r. r2 a 

tfR3 li, R1 ODSX(ilSifOeL<l±^^fP©s 

fl&fl&&0Hb*xs. b*xs£ l < it^mmm 

itS^S-To Ml li, M*J-X^(D4ffi(D7clR^a-ro Y 

<2> /\n<9*>fl[? <tfiJSRl^5:t«6S*\ A/I/** 
5//USStfm— $ft7 7 5>^ejM^*n^HufB< 1 >lc§B 

<3> Mi jb\ g*, y;l/^--7/», & 
v';Up-^A^6SJR*n«Huia< 1 >Xli<2 >lc|B 

<4> TIBiC (V) , A (VI) , xt(VI I) , 

it(VIII), it (IX) , it (X) , it(XI)&tfit (XII)T- 

s*ti**b£*frs®R* ti*^* < <t fc-*r?*fc*fG 

I3< 1 >fr6< 3 >©f»-r*lfl»Jc|BK©3tt*»(*:«aT? 

it (V) 
[0 0 10] 
Mb 9] 



R 4 R' 




[0 0 1 1] aulBit (V) Kfcl^T, R*, RSSOR6 
li, Tk*^?, /\Py>JS-?, -N02, -OH, BJ& 

*nT^T^ckt^*ixi ~1 0©fliflSBigHb7kiRg, 
XtiB»*ftT^Tt.J:L^#fc&fb*SIES*«T. m 
li, 1, 2, 3Xti4^S-T 0 R 7 li, 7k^JI?Xt±05 

otDSi^^bTk^S^STo zHi, 

II-?, -NH2. -NHR8, -OHXlJ-cOOH^a 
"To nli, 0, 1X(i2^a-r„ RSfcfc, SSS*nTf 
T t J: I'KXR 1 ~ 4 OflgBSJBf^bTk^S^a-r . 
it (VI) 
[0 0 12] 



(6) 
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Ufl 0] 




[0 0 13] MIEit (VI) Kfcl^T. Rll, Rl2Rt>'R 
13ti, **fli^ MPy>JS^ -N0 2 . -OH. g 
jS*tlT^Tt.«fe^BS^ai~1 0©B^S$l£Hbzki£ 

To m(i, 1 Xl* 2 ^STo RURtfRlSte. ?Jc*S 
g&*ftT^Tt<£t^fRgi1 ~1 OOSiaSlBlB^b 

TkjgEl?. -NH 2 . -NHR17. -OHXIi-COO 
H^a-To nli, 0. 1Xtt2*«T. R^li, 
*lTVTt»«fct^BHRtt 1 ~4(DB§K«l^b7X^S^S 
to fcfcU RK Rl5»tfRl6tf|8T*ilSH?«m<0 
Z2&. -NH 2 . -NHR17, -OHX 
It-COOH^aU frOnli. 1Xli2^S-To 
jC(VII) 
[0 0 14] 

[<bi 11 




[0 0 15] buIBiC(VII) Icfcl^T, Milt. Fe> R 



uXttOs^It, X2(±. /\py>@i^. -oh. - 
CN^i-SCN^ST* R21~R24«, tJcJRBI^ /\ 
□ -N0 2 . -COOH, -OH, -NH 2 . 

-nhr25, m.mwLi~i oamffimsutikmm. mm 

ST. R25(i x B^^tlT^Ttxfcl^^ifcl ~4© 
g. BiflS]B5EE^b7X^*Xti^Stes?^b7k^*^«'r o R 

21~R240yj>£< -COOH, -OH. - 

NH 2 . -NHR2557Jitf'Jv%e;£ii-r„ 
SC(VIII) 
[0 0 16] 

Hbi 2] 




[0 0 17] BulBiCO/llOKfclvr. M3(i v Fe. R 

uxiios^st. x3^ /\py>n?. -S04, - 

C I 04. -OH, -CNXti-SCN^-Sf» nti. 
0. 13^*2^S"To R31~R36(i x tJ<*^?. /\P^' 
>J^?> -N0 2 . -COOH. -OH. — N H 2 . — N 
HR8. K^»1~1 0£DBgte^<b7j<*S. 5?§)5£i* 
<b7k«SXl*^lS^S^a-ro R37tf v M&^nTl^T 
«fcl/»«*» 1 ~4©MS««fb**axU:3fSffl5KflS 
**»*«r. R31~R36<D^<i:t-0«. -CO 
OH. -OH. — N H 2 . -NHR3757.ttb*Uv f ;US^ 

it (IX) 
[0 0 18] 

Hbi 3] 



(7) 
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[0 0 19] fijlBiC (IX) lCfcL>T. M^i. Fe, R 
-N0 2 . -COOH. -OH. -NH2. — N H 



jUg^aTo R41~R51©^<tt— Oli. -COO 
H. -OH. -NH2. -UHR53-Xlt¥V~Jllsmfr£> 

5C (X) 
[0 0 2 0] 

Hbi 4] 




(R 63 )„ 



[00 2 1] fiJIBit (X) Kfcl^T. M5li, (H) 2 > 
Mg, T iO, VO> Mn, Fe, Co. Ni. Cu. 
Zn, GaOH. GaCI. InOH. InCIXteS 
nO?St„ R61~R64 ( ^ 7 Jc^Jf^, /\py>K-?, 
-NO2. -NH 2 . -NHR65, -OH. -COOH. 

R61~R640/>^< it- Oli. -NH2s 
-NHR65, -OHXli-COOH^Sfo R^J, B 

i*2^a-r 0 



SC (XI) 
[0 0 2 2] 
Htl 5) 



(8) 



ftMT 10-233238 



sn A' 




[0 0 2 3] iulBiC (XI) iCfcl^T. M4li, (H) 2. 
Mg, Zrw Ni, Co> C u 5Llt P d ^Sto R 71 ~ 
R78«, 7k*H^ /\Py>«?, t:KP+->S. B& 
S-tlT^Ttxfct^igiai ~4<D7';l>P*->g, B&* 

ttT^Tt^i^sttsn ~i o<Dmffimmit7k.mm. m 
mtnT^T^^nmmmitjamm^m-r. ai~a4 
i*. B»?nT^Tt>j;^§®i^b*^sx«^s 

S^afo Al~A4(0^<<i: i t— -^tix -NH2s - 
NHR79, -OHfL<tt-COOHTt^Wc7i 

=;wixttt:'j^u**«-ro r 79 &. B^^nr^T 
iC(xii) 

[0 0 24] 

Hbi 6] 

N - A 5 




[0 0 2 5] fuIBxC (X I 0 Kfcl^T, A5l£ s -NH2. 
-NHR81. -OH, -COOHSL<t*tfUv f ;l/*T' 
■»*ftfcKflS8s»!fb*JlS*» -NH 2 > -NHR81, 
-OH, - C O O H g L < 1* fc°'J v>;l/STS8S3'*l./=5f 

tt3?s»«<b*jisa*s-ro 

[0026] < 5 > *mtt.ttub\ mt^z wit 

f& Wk*>^f>. IMbliiB. «t'f>i/9^ fit 
it-* zTTklf? 2 >StX h P >^ -2 Afr6«?;5r ft*Sl 
IB< 1 >^6<4>(DL^-r'tl7bHc|HttcD7 l 6¥^ttmST- 

< 6 > ¥igtttt^IMb? 1 *>T-££iiuf3< 1 >frS 

<7> TOWBSS^iciBi:**!*— 

6 >©^rft6HclBB03te¥3W*:«S-e**2: £*W& 



<8> st^ ica*pniBic»iji*titf»"3W»fi»5s<fte 

it— 73 *\ buIB< 1 >6 X S< 6 XD^TtibHzsSl 

<9> ft«£»fij£tf«*#lli5JfcT***«B< 8 > 
[0 0 2 7] 

[0 0 2 8] *5BW0)«i|mW*:«a 
[0 0 2 9] 

MiB¥SWtt**3U4»** <b LTEJl^Sti^o Suf B*« <h L 

tsw*tt»ic <fc zmmmzmm lt&£S**t-& o t*> <t 

[0 0 3 0] ngl¥mi*t LTUu ffll?L«. Hfc** 

^fttLTli, ffj?tlf. l/Xb^fUSJU. f'J7Ab 
^ 'J V<b-<>v ; '2^^:i:3b^tfen^o 3+i6©*T' 

>**irfM«fc» •ib^^sstt, shsisojstj?* l 
<. ^icfiffb^^v^Jf* 

[0 0 3 1] -R- 

tulBMli, TlBxt (I) . (ID . SC(1 ID RlM 

(iv) T-m^ti^it^va^smiR^n^'p^< t^-m 
m) 

it ( I ) R1 Ml YI3 
it (II) R1 R2 Ml 
iC(lll) R1 R2 r3 m1 Yl 
it (IV) R1 -SH 

fcfcu cnecDittf. r 1 it. i\u?>wf-*'3>r*< 
aiflSfis^^bTkiss. ^#^K<b7Xsisg l < it^mmm 

iCS^aTc Ml K*i-X^<7)4flOTC*^S-ro y 



(9) 



mmW- 10-233238 



1 a % tojkiMravflBSTSu. /Npyvw^xttT 7 ^ 

[0 0 3 2] ffigBKl*. MIB¥»<**mic, 
^tulBxC (I) * 3 (II) * 3(1 1 1) TSOfA (IV) 

[0033] SuiBiC ( i ) ~ (iv) -p«*n*ft**a) 

[p-BrPhSiCl3], p-^P^iZil/hU 
y [p-BrPhSi (OCH3) 3] , 

o-7P : E7iZi[/h'J^PP^7> [o-BrPhS 

iCI 3 ], o-^P^iZil/hU^h+^V 

[o-BrPhSi (OCH3 ) 3 ] , m-7nt7i 
h U^PPv^V [m- B r P h S i C I 3 ] . m 
-^P^xxvb HJ;* h=^->->^> [m-BrPhS 

i (OCH 3 )3]^ (p-^P^^^W 7xZjbh 
^□PV7> [p-BrCH2 PhSiCl3] , 

(p-^Pi^fJW 7iZ^h'^h^»7> [p 
-BrCH 2 PhSi (OCH3 ) 3 ] % 7nt/f;b 

h'J^PPV7> [B r CH2 S i C I 3 ] > ^P'E* 
^;bh'J^PPy;b^> [B r CH 2 GeC I 3 1 * 3? 
P^fibhU^h^>y7> [BrCH2 S i (OC 
H3 ) 3 K ^P^f/bhUyh+^l/^V [Br 
CH 2 6e (OCH3) 3] ^ 7P^fil/h'Jxh + 
i/i/7> [BrCH 2 Si (OCH2 CH3) 3] x Zf 
P : E^fJbv'>f^PPv'7> [BrCH2 Si (C 

h 3 ) 2 c i] . yu^^^)^j^^)Vouuf)^y 

[B r CH 2 Ge (CH 3 ) 2 CI] s 

[00 34] 2-7P : EX5 : ;l/h l J^PP5/7> [CH 
3 CHBrSiCI 3 ] . 2 -^P^EX^vU h »J ?PP 
^l/7> [CH3 CHBrGeCl3] , 1. 2-^7 
P^Xfjb h»J^PPi/7> [BrCH 2 CHBrSi 
C I 3 ]. 1. 2-v7n : Exfibh , J^PPfjl/7> 

[BrCH 2 CHBrGeChl s 3 P^P h° 
;bhU^PPyib7> [Br (CH 2 ) 3 GeC 

I3] s A-^P^^/U^^^yU^PPv^^V [Br 

(CH 2 ) 3 S i (CH3 ) 2 CI] x 3-^P^^P 
tf;Uh'J^PP->^> [Br (CH 2 ) 3 S i C 

I3] v 3-^P^Ptl/UMJ* h+v'V^V [Br 

(CH 2 ) 3 S i (OCH3 ) 3 1 x 3-^P^^Ptf 
;bhUXh+i/i/7> [Br (CH2) 3 Si (OCH 

2 CH3 ) 3 ] , 8-^P : E^-^7 c ;bh , J<7PPS/^> 
[Br (CH 2 ) 8 S i C I 3 ] % 8-^P^***;l/ 
HJ* h^»7> [Br (CH 2 ) 8 Si (OC 

H3 ) 3 ] * B-^PM^fil/h'Jxh^^V 
[Br (CH 2 ) 8 Si (OCH2 CH3) 3] x 8- 
7P^^^l/i»fil/^PPy7> [Br (CH 2 ) 
8 S i (CH3 ) 2 C I ] > 11 -^P^«5>5r5/;Uh 
^□P->7> [Br (C H2 ) 11 S i C I 3 ] v 11 



-7P : E7>fy;l/hU/h^»7> [Br (C 
H 2 ) 1lS i (OCH3 ) 3 ] s 11 -7P€9>r5/ 
jbh'Jlh+^V7> [Br (CH2)nSi (OCH 
2 C H 3 ) 3 ] * 3-^p^E^pti 0 ;Uh , ;^ppy;Uv 
> [B r (C H 2 ) 3 G e C I 3 ] > ?n=E*?)\, h 'J 
^P"E^r;l/^> [BrCH2 GeBr 3 ] , 

[0 03 5] p-^PP7iXil/h'J^PP5/7> [p 
-CIPhSiCI 3 ]s p-^PP7iX;|/h'J^h 
+i/i/7> [p-CIPhSi (OCH3) 3] , m- 
^PP7ix;l/h l J^PPy7> [m-C I P h S i C 

I3] ^ o-^PP7xx;bh'J^h+y5/7> [o- 
ClPhSi (OCH3) 3] , (p-^pp^W) 
7iXil/h'J^PPy7> [p-CICH 2 PhSiC 

l 3 ] . (p-^pn^w) 7ix;l/hU^ h*yy 

7> [p-ClCH 2 PhSi (OCH3) 3] , (p 
-1un*=5-)V) xyM^Uv^PPi/^V [p- 
CICH2 PhSi (CH3) CI2] s (p-^PP 
**/W 7xz;by>fi^ppy 7 > [p-C I CH 

2 PhSi (CH3) 2 CI] , (p-^pp^f;l/) 
7iXil/h'Jn-7P^»7> [p-C I CH2 P 
hSi (0-n-C 3 H 7 ) 3 ] x ( (p-^PP^f 

)\A :7x -;ux^ju) h'J^PP5/7> [p-c I CH 

2Ph (CH 2 )2SiCI 3 ], ( (p-^PP^f 
)V) :7x -yUx^yb) ^W^PP5/7> [p-C I 
CH 2 Ph (CH 2 ) 2 S i (C H 3 ) C l 2 ] . 
( (p-^PP^^b) 37xx;ux^;b) *J**)Wu 

Uz/^y [p-C I CH 2 Ph (CH2 ) 2 S i (C H 

3 ) 2 C I] . ( (p-^PP^f)l/) 7ilibXf 
;b) HJ* h+yy?> [p-C I CH2 P h (c 
H 2 ) 2 S i (OCH3 ) 3 ] ^ ( (m-^PP^f 
Jb) 7iUHfil/) h'J^PPy7V [m-C I CH 

2 P h (CH 2 ) 2 S i C I 3 ] > ( (m-^PP^ 
;U) 7i-jHf/i/) ^^y^PPi/7> [m-C I 
CH 2 Ph (CH 2 ) 2 S i (CH 3 ) Cl 2 ] , 

( (m-^PP^flb) 7iXj|/Xf/W v^t^U^P 
Pi/7> [m-C I CH 2 Ph (CH 2 ) 2 Si (C H 

3 ) 2 C I] % ( (m-^PP/fiW 7iIiHf 
;b) h'J* h+yy 7 > [m-C ICH2 Ph (C 
H 2 ) 2 S i (OCH3 ) 3 ] , ( (o-^PP^f 

7iXiHfiW h U^PPV^V [o-C I CH 
2 Ph(CH 2 )2SiCl3K ( (o-^PP^ 
;U) 7ilil/Xf/H /^l/^PPi/7> [o-C I 
CH 2 Ph (CH 2 ) 2 S i (CH3 ) C l 2 ] x 

( (o-*PP**;l/) 37xx;Ux^yU) ^f;^P 
PV7> [0-CICH2 Ph (CH2 ) 2 Si (CH 
3 ) 2 C I] N ( (o-^7PP^fJl/) 7i-jbXf 
;U) HJ* h*yy7> [0-CI CH2 Ph (C 
H 2 ) 2 S i (OCH3 ) 3 1 x 

[00 36] ^PP^t^UHJ^PP^V [C 13 c 

S1CI3K h'j^pp^7 c yuhy^pp>'^> [c 
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ICH2 SKI3] , h^PP^^h'J^PPy 
[CICH2 GeCU] , ^ppyfjl/hy^ 

h*v~>7> [CICH 2 Si (OCH 3 ) 3 ]^P 
P^^Uh 'Jx h*:>v^> [CICH2 Si (OCH 
2 CH3 ) 3 . ^QPy^l/HJy h*->^l/^> [C 

I CH 2 Ge (OCH3) 3 ] , ^pp^f^^b 

^aoz/^y [CICH2 si (CH3) 2 ci] ^ 
PP^jl/P^Uv^PPv'^V [CICH2 Si (C 
H3 ) C I 2 ] v ^PP/f^fil/vxh^»7> 

[CICH 2 Si (CH3) (OCH2 CH3) 2] , 
9UU**HWH\t*J<< y^P**5>5/^> [C I CH 
2 S i (CH 3 ) (OCH (CH3 ) 2 ) 2 1 x ex 

(<7PP^;U) v^ppi/^v [ (CICH2) 2 S 
i C I 2 ] > bf* WPP^fW ^f/l/^PP>/7> 

[ (C I CH 2 ) 2 S i CH3 C I] . 1 -^PPIf 
il/h'J^PP^> [CICHCH3 S i C I 3 ] v 
1, 2-^PPIf;l/h'J^PPi/7> [CH2 C I 
CHCISiCI 3 K (v^PP^fiW h'J^PP 
->^> [C H C I 2 S i C I 3 ] . (v^PP^Jb) 
^f;l/^PPi/7> [CHC I 2 S i (CH3) CI 
2 ] x WUU*?M ^fi^PP'>7> [CH 
C I 2 S i (CH3) 2 CI] , 2-^PPX^;Uh'J 
^□Pi/7> [CI (CH2 ) 2 S i C I 3] , 2-^ 
PPIfil/MJlh**»7> [CI (C H 2 ) 2 S i 

(OCH 2 C H 3 ) 3 ] , 2-^7PPIfjl//f;l/^ 
PP->5> [CI (CH2 ) 2 S i C I 2 C H3 ] , 2 
-^PPX^/U^^U^;* h + v'^V [CI (C 
H 2 ) 2 S i (OCH3 ) 2 CH3 ] % 2- (^PP^ 

7U;Uh'J<7PPS/^> [CH2=C (CH 2 C 
I ) S i C I 3 ] x 1 - WPP^fiW TVlVVV* 
PPV7> [CH (CH2 CI) =CH2 SiC 
I 3 ] % 3-^PPyPt 0 jbh'>I^PP->7> [C I 

(CH2 ) 3 S i C I 3 ] x 3-^PP^Ptf/Uh'J^ 
PPW7> [CI (CH 2 ) 3 GeCl3], 3-* 
PP7Pt»>fil/^PPS/7> [C I (CH 2 ) 3 
Si (CH3) 2 C I] , 3-^PP7Pb»7f;l/ 
y;l/^> [CI (C H 2 ) 3 Ge (C H 3 ) 2 C I ] . 
3-^PP7PL°;^f/l/^PPi/7> [CI (CH 
2 )3Si (CH 3 ) CI2] > 3-^PP7 f Pfc 0 /U7 
iz;b^PPi/7> [CI (CH2 ) 3 S i PhC I 
2] x 3-^PP^PejUv^^k* h*S/->5> [C 
I (CH 2 ) 3 S i (CH 3 ) 2 (OCH3 ) ] . 3- 
^7PP7Pk'il/h h*vv^> [C I (CH 2 ) 3 
S i (OCH3 ) 3 ] * 3-^PPyPtf/UHJxh* 
->->^y [C I (CH2 ) 3 S i (OCH2 C 
H3 ) 3 ] . 3-^PP7Ptf;^fik>7 b*zszs^ 
> [C I (CH2 ) 3 S i CH3 (OCH3 ) 2 1 s 3 

-^pa^pt: 0 ;u^^;Ui>xh^>'->^v [ci (ch 

2) 3 SiCH 3 (OCH 2 CH3) 2 ], 
7f/b^WPP">7> [CI (CH 2 )4 SiC 



I (CH 3 ) 2 J . 8-*QPmil/KU^PPi/5 
> [CI (CH 2 ) 8 S i C I 3 ] . 8-^PP:*^ 
;bh'J^ h^V'>7> [C I (CH 2 )sSi (OCH 
3 ) 3 1 > 8-<7PP*^;UMJX h+v'S'^V [C 
I (CH 2 ) 8 S i (OCH 2 C H3 ) 3 ] x 
[00 3 7] p-a-K7xZ;l/hU^PP^>7> [p 
-IPI1SICI3)]* p-3-H"7xx;UhUy h 
^»7> [p-IPhSi (OCH3) 3] , (p- 
a-K^^U) 7iz;bh'J^PP^7> [p- I CH 

2 P h S i C I 3 ] . (p-3- K^^;W 7iUl/h 

h*S/S/5> [p-ICH2 PhSi (OCH3) 

3 ] , a-K^^;Uh'J^pps/^> [ICH2 sic 
I 3 ] % a- K**;l/MJ* h^»7> [ICH 2 S 
i (OCH3 ) 3 ] * 3-H7f/l/h'Jxh^»7> 
[ICH 2 Si (OCH 2 CH 3 ) 3] s 3-3-H7 

Pb'il/h'^PP^7> [I (CH 2 ) 3 SiC 
I3] x 3-a-K^Ptr;bh'J>< h+yy7> [I 

(CH 2 ) 3 S i (OCH3 ) 3 ] . 3-a-H7ob° 
/l/h'Jlh^»7> [I (CH 2 ) 3 Si (OCH2 
CH3 ) 3 ] % 8-3- K^-^^Jl/h 'J^PPv/^> 

[I (CH 2 ) 8 S i C I 3 ] . 8-3- K***Jl/h 
'J* h*S/S/^> [ I (CH2) 8 Si (OC 

H 3 ) 3 ] . s-a-Kt^fii/huxh + ^^v 

[I (CH 2 ) 8 S i (OCH 2 C H 3 ) 3 ] x 
[0 0 3 8] (3-^UvK+">7Pt: e jW h'J^h + 
z/z/"?> [CH2 OCHCH2 -O- (CH 2 ) 3 S i 
(OCH3) 3] x 7*1 h+yxfj[/h'J^PP5/7> 
[CH3 COOCH2 CH2 SiCl3] x 7-bh^> 
Xfil/F'jxh^»7> [CH3 COOCH2 CH2 
Si (OCH 2 CH 3 ) 3 3 x T 7 *? h^>xfjbhU^ 
h*v->^> [CH3 COOCH2 CH2 S i (OCH 
3 ) 3 ] ^ 3-yn=Eya^)^^r-)[y [B r (C 
H 2 ) 3 SH] x 8-7Pt**fibM-A [Br 
(CH 2 ) 8 SH] x 8-?Pt^>r>i^-ib 
[Br (CH 2 )nSH]x p-7Pi7Hib^- 
;b [p-BrPhSH] x o-yWEyjL-)^^—^ 
[o-BrPhSH] x 01-^^71111/^-/1/ 
[m-BrPhSH] x (p-^P^^^U) 7i3 
;U [p-BrCH2 PhSH] x 3-^PP?P 
[CI (CH 2 ) 3 SH] x 8-^PP/T 

^;u^:*-;u [c 1 (ch 2 ) 8 sh] , p -^pp 

-? t.-)1=^*-)\s [p-C I PhSH] x o-^7PP7 
illbft-/!/ [o-C I PhS i H] x m-^PP7 
x-;U^^--;l/ [m-C I PhSH] x (p-^PP* 
^/b) 7il/l/ft-|l/ [p-C I CH2 PhSH] x 
3-3- K^Ptf/l/^*- /b [ I (CH 2 )3SH]x 
8-3- K***/l/*-*-/U [ I (CH 2 )8SH]x 
p-3- K7iXil/f^-;b [o- I P h S i H] x m 
-3-K7x-;b5 1 ^— ;b [m- I PhSH] , (p- 
3-K^/U) 7iXil/f*-il/ [p- I CH 2 PhS 
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h] Kiztimfznzo cnewic^ r P hj 

It. lamJiT^ffiLTtct^Lv 2ltt±^etfflLT 

[0 0 3 9] Zltl<=><Dik^VB<D'PT°*>* ^SEA^S^T\ 

aX*T^><b£%JbW£LlA, &fc\ tulBiC ( I ) T* 
S£ft3<b£«cKST*t>cDro^£ii3-p<DYi 
buIBjC (II) TS*tL^^%llCl^^L^OR2 ffRl 

if, siss(in) Tmznzit&mmmLfr^Rixizf 

R3 #Rl .hlDUT&^ttfXDti^iYl <hR2 £r3 
[0 0 4 0] $fc, CtiS^kB-^^Tt. tulBiC 

(id izmmLtr-oRi tfmmmi~ 2 o<D&m^L< 

<«^^iCSTfe^> i ta3<D^t*Yl <tR2 tt>\ 
Stf» itufS(lll) lclS^L^OR2 &tfR3 *^mS1 
~2 0<Dta?DgL<li^gSS](D. SgflfiSt^bTK^S, 3? 

[0041] -&m- 

<. TIBiC (V) , it (VI) . iC(VII) . 5£(Vlllk iC 
(IX) , 5C (X) % SC(XI)SWSC (XII)T*S*+l*fb^ 



fitli, HufBM<7)aaicllS*n^)= 

[0042] 3t (V) 
[0 0 4 3] 
Kb1 7] 




[0 044] bCIBjEC (V) IZtS^T. R 4 , R5St>'R6 
li, /\P<f>M?, -N02> -OH, SSI 

jni^TtJ:l^fSl~1 OQlBllfi&KfbkXS. 
X(ia^*nT^Tt»«fct^#Sl^b*:^S^a-r„ m 
li, K 2. 3Xli4^a-r„ R7(i, 7kmH?XliS 

istm-i o <Dm®mmib7icmmzm-r<, zn*. 

-NH2. -NHR8. -OH5Z.li-COOH^a 
"To nli, 0. MUZ2*m.?» R^i, g&7*"*lT^ 
T t J: C^fSiifc 1 ~ 4 © JBte«EgMk7kiR8*a-r . 

[0 0 4 5] MfBit (V) 7?a*n%<b^»©Jl{*«IJ 

(V - 1 ~3 1 ) <b LTli. TIBSlcflJ^LfctOtfi? 

-fk-a-^V — 6 RtfV -7 ICfclt 
^.R6(i x 3' -C U 4' -C K 5' -C IM 
6' -CI ^f^5. 

[0 0 4 6] 

[€11] 
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FT 
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V —1 
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V— I 


u 
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H 


V —6 


of 




Ll 
n 


u 
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V-4 


Br 


Br 


H 


H 


H 


V-5 


1 


1 


H 


H 


H 


V-6 


Br 


Bi 


3* .4* ,5* ,6'- 

ci 4 


H 




V-7 


1 


! 


3\4\5\6'- 

ci« 


H 





V-8 


H 


H 


H 


H 


4' - COOH 


V-9 


H 


H 


H 


R 


5' -COOH 


V-10 


Br 


Br 


H 


H 


4' - COOM 


V-11 


Br 


Br 


H 


K 


5' - COOH 


V-12 


1 


1 


H 


H 


4'- COOH 


V-13 




1 


H 


H 


s'-cooh ; 


V-14 


H 


H 


4'-N0 2 


H 


H 


V-15 


H 


H 


5'-N0 2 


H 


H 


V-16 


Br 


Br 


4' -NO, 


H 


H 


V-17 


Br 


Br 


5»-N0 2 


H 


H 


V-18 


1 


I 


4' - N0 2 


H 


H 


V-19 


i 


i 


5*-N0 2 


H 


h 


V-20 


H 


H 


H 


H 


4'-Nrl, 



[0047] [312] 





R 4 


R 5 


R 6 


R 7 


Z 


V-21 


H 


H 


H 


H 


B'-NH, 


V-22 


Br 


Br 


H 


H 


4'-NH 2 


V-23 


Br 


Br 


H 


H 


5'-NH 2 


V-24 


1 


1 


H 


H 


4' - NH; 


V-25 


1 


1 


H 


H 


5'-NH 2 


V-26 


H 


H 


H 


H 


4' -OH 


V-27 


H 


H 


H 


H 


5' -OH 


V-28 


1 Br 


Br 


H 


H 


4' -OH 


V-29 


Br 


Br 


H 


H 


5' -OH 


V-30 


I 


1 


H 


H 


4' -OH 


V-31 


1 


1 


H 


H 


5' -OH 



[0 04 8] 5EC (VI) 
[0 0 4 9] 
Kb1 8] 
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1*05^1 ~i oa>fliflS)SiK<b7X^s^«-r„ z2« N 

7K«M^ -NH2. -NHR17, -OHX«-COO 
H^*-T 0 nit. 0. 1Xli2^afo R17«. H&Ti: 

"To fc/£L. R™. Rl5stfRl6^T7k^?J-X^O) 
Z2li, -NH 2> -NHR17. -OHX 
li-COOH^gU frOnti. 1Xli2^g-r„ 

[oo5i] uiBiC (vi) Ta*n*<k^*©jn*«i 

(VI- 1-1 2) <hLTli. Tf3Stc0J^Lfc*><D#$? 

[0 0 5 2] 
[S3] 



No. 


R n 


R" 


R' 3 


R M 


R 15 


ft" 


Z* 


x' - 


VI -1 


H 


H 


H 


H 


H 


H 


H 


CI - 


VI -2 


H 


H 


H 


CH 5 


H 


H 


H 


cio<- 


\A -3 


H 


H 


H 


CH 3 


CHj 


H 


H 


cio<- 


VI -4 


H 


H 


H 






H 


H 


CI - 


VI -5 


H 


CH 3 


H 




H 


H 


H 


Cl<V 


VI -6 


H 


H 


H 


H 


H 


CH 3 


H 


Cl " 


VI -7 


H 


H 


H 


C 2 H 5 


H 


CA 


H 


ci - 


VI -8 


H 


CH3 


H 


C 2 H 5 


H 


C 2 H 5 


H 


cio,- 


VI -9 


H 


H 


H 


C 2 H 5 


CA 


H 


4'-C00H 


ci - 


V1-10 


H 


H 


H 




C^ 5 


H 


5'-C00H 


ci - 


Vl-11 


H 


H 


H 


CA 


C 2 H 5 


H 




ci - 


VI-12 


H 1 H 


H 


CA 


C 2 H 5 


H 


5* - NH 2 


ci - 



CNXli-SCN^a-To R21~R24i£ N fcmW^ A 
U?SWl^ -NO2. -COOH« -OH. -NH2x 

- n h r25, mmm. 1 ~ 1 oammmmitTkfitm. ■« 

21~R24(0'J>£:< ote. -COOH. -OH. - 

NH 2 . -NHR25xtitf'Jv''yUS^a-r, 
[0 0 5 6] b3IBiC(VI I) T»*n*<fc£tt<DJH*0iJ 
(VII -1~1 3) tLXl*. TIBaicffllsrcLfcfcflDtf 

[0 0 5 7] 
«4J 




[0 0 5 0] SfigEiC (VI) [Cfel^T, R«, Rl2SlfR 
13li x *JRffi-? % /\ny>g?, -NO2, -OH. S 
&*ttT^TfcJa^Sli$1 ~1 0 cDflgBfiS^fc** 

t"o m&. 1Xli2^«-To Rl4SI?Rl5lt. Tkjftjgi 



[0 0 5 3] SC(VII) 
[0 0 5 4] 
Ufci 9] 




[0 0 5 5] BufB^(VII) ICfcl^T. M2(i. F e. R 
uXIJOs^gt. X2li, MPy»g?. -OH. - 
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No. 


R 21 , R 24 


R 22 , R 23 


M 2 


X 2 


VH-1 


4* -COOH 


4- COOH 


Fe 


Ci 


Vll-2 


4' -COOH 


4- COOH 


Fe 


OH ] 


VII— 3 


4'- COOH 


4- COOH 


Ru 


CI 


VII-4 


5' -C OOH 


5- COOH 


Ru 


Br 


VII— 5 


4'- COOH 


4- COOH 


Ru 


OH 


VII-6 


4' - COOH 


4- COOH 


Ru 


CN 


VII-7 


4' - COOH 


4- COOH 


Ru 


SCN 


VH-8 


4'-CH 3 


4- COOH 


Ru 


SCN 


VII-9 


H 


4- (4"-C 5 H 4 N) 


Ru 


SCN 


Vfl^10 


4'- (4'-C 5 H 4 N) 


4- (4"-C s H 4 N) 


Ru 


SCN 


VB-12 


4' - COOH 


4- COOH 


Os 


CI 


VU-13 


4' - COOH 


4- COOH 


Os 


SCN 



4"-CsH 4 N : 




[0 0 5 8] it (V 1 1 1) 
[0 0 5 9] 
Ut20] 

R 3 f 4 ' 



(X 3 )„ 




R« R" 
[0060] HufBiC (VIII) |Ci5l, N T, M3« N Fe> R 



N 



uXliOs^^-To X3li s nufZ/WL?. -SO4, - 
CIO4, -OH, -CNKIi-SCN^Sto nti, 

0, ix(i2^s-r 0 r3i~r36^ ncmm.^ 

-N02> -COOH, -OH, -NH2> — N 
HR8, g?jRSl~1 0 6DKlififliK<bKiRS. 5?§&jp? 

7icmm*&?„ R31~r36 OT '>&< tt>— Olt. -co 
OH, -OH, -NH2. -NHR37xtefcriJv%gfr 

[006 1] fftEA(VI ll)T8aftt*fb£tt<DJMMH 
(VIII- 1~1 1) <tLTti, TiaSlc^LfctcDA^ 

[0 0 6 2] 
[85] 
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No. 


R 31 


R 32 


R" 


R 34 


R 35 


R 36 








4-COOH 


4' - COOH 


H 


H 


H 


H 


re 




va-2 


4- COOH 


4' - COOH 


4-COOH 


4* - COOH 


H 


H 


he 


r 1 


VSI-3 


3-COOH 


3' - COOH 


3-COOH 


3' - COOH 


3-COOH 


3' - COOH 


Ru 




Vll-4 


4- COOH 


4 - COOH 


4— LUvn 




4- COOH 


4'- COOH 


Ru 


<cio 4 ) 2 


VH-5 


4-COOH 


4 ' -COOH 


H 


H 


H 


H 


Ru 




VB-6 


4- COOH 


4' - COOH 


4- COOH 


4* - COOH 


H 


H 


Ru 


so 4 


VW-7 


4-COOH 


4' - COOH 


4- CH 3 


4'-CH 3 


4-CH3 


4*-CH 3 


Ru 


CI, 


vffl-a 


4-COOH 


4* - COOH 


4- COOH 


4' - COOH 


4-CH 3 


4*-CH 3 


Ru 


(CIO,) j 


vni-9 


4- <4"-C 5 H 4 N) 


4 _ (4"-C,H 4 N) 


H 


H 


H 


H 


Ru 


CI, 


vs-10 


4-COOH 


4-COOH 


H 


H 


H 


H 


Os 


CI, 


VB-11 


4- COOH 


4- COOH 


4- COOH 


4* - COOH 


4- COOH 


4* - COOH 


Os 


cu 



4"-C,H,N : — <^N 



[0063] it (IX) 
[0 0 6 4] 



Ut2 1] 



*9 Q« 




[0 0 6 5] fufBit (IX) Kfcl^T. MHZ. F e. R 
uXtiOs^STo R41~R51^ Tk^K?. l\Uf> 
W-^. -NO2. -COOH, -OH, -NH2. -NH 
R53 v OWBgaS^^^S. 5?#!fcgHfc 

mmzmTo RW~R^(D'pi3:<t$>— r>it. -coo 



5' 4' R 43 

H. -OH. -NH2- -NHRSSxiitfJ^l/Sft^ 

[0 0 6 6] BufBit (IX) Ta*n^k^<Dai*^j 
(IX-1-4) .hLTti. TiB«K#J^Lfct><Dtf#Sl 

[0 0 6 7] 
[§6] 



(16) 
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No. 


R 4 \ R 44 


R 42 , R 43 


R 45 , R 48 , R", R 52 


R 46 , R 47 , R 50 , R 51 


M 4 


IX-1 


4- C0OH 


4' - COOH 


H 


H 


Ru 


IX -2 


4- COOH 


4* - COOH 


4-CH 3 


4'-CH a 


Ru 


fX-3 


4- COOH 


4' - COOH 


4- COOH 


4' -COOH 


Ru 




4- (4"-C 5 H 4 N) 


4'- (4"-C 5 K,N} 


H 


H 


Ru 



4"-C 5 H 4 N : 




[0068] SC (X) 
[0 0 6 9] 



Ut2 2] 



(R 62 ) 




<R M )„ 



[0 0 7 0] fijIBiC (X) Kfc^T, M5(i, (H) 2^ 
Mg> T i O, VO> Mn s F e, Co, N i, Cu, 
Zn« GaOH, GaC L I nOH, InCI S 
nO^STo R61~R64t£ s j^H-?, MP<!r>il?, 
-NH2s -NHR65, -OH, -COOH, 

s&^tiruTtja^isi&i ~i ommmmmitTkm 

m*m.?o R61~r64©'>^:< it- Oli, -NH2, 
-NHR65, -OHXli-COOH^ar„ R65ti x g 



[00 7 1] buIBjC (X) T**tt£lt£!!*KDJIi*0iJ 
(X-1~1 5) tLTlt. TlfiSK#J^Lfct<D#Ji? 

[0 0 7 2] 
[*7] 
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No. 


R 81 


R 62 


R" 


R" 


II 5 


X-1 


4- NH 2 


4'-NH 2 


4"- MH 2 


4"' - NH 2 


H 2 


X-2 


4- NH 2 


4'-NH 2 


4"- NH 2 


4' M - NH 2 


Fe 


X-3 


4-NH^ 


4 , -NH a 


4"- NH 2 


4"' - NH 2 


Co 


X-4 


4- NH 2 


4* - NH 2 


4"- NH 2 


4"' - NH 2 


Ni 


X-5 


4- NH 2 


4'-^ 


4"- nh 2 


4"' - NH 2 


Cu 


X-6 


4- NH* 


4' - NH 2 


4"- MH 2 


4"' - NH 2 


VO 


X-7 


4- COOH 


4' - COOH 


4"- COOH 


4"' -COOH 




X-8 


4- COOH 


4' - COOH 


4 H -C00H 


4"' - COOH 


Fe 


X-9 


4- COOH 


4' - COOH 


4 W - COOH 


4 m - COOH 


Co 


X^IO 


4- COOH 


4' - COOH 


4"- COOH 


4"' - COOH 


Ni 


X-11 


4- COOH 


4' - COOH 


4"- COOH 


4"' - COOH 


VO 


X-12 


4- COOH 


4' - COOH 


4"- COOH 


4"' - COOH 


TiO 


X-13 


4- COOH 


4' -COOH 


4"- COOH 


4'" - COOH 


GaOH 


X-14 


3,4- (C00H) 2 


3 s . 4'- (C00H) 2 


3". 4"- (COOH), 


3"\4"'- (C00H) 2 


Co 


X-15 


3,4- (C00H) 2 


3' ,4'- (COOH) 2 


3", 4"- (C00H) 2 


3'" ,4"'- (COOH) 2 


Cu 



[0 0 7 3] it (XI) 
[0 0 7 4] 
Ut2 3] 




[0 0 7 5] MIBiC (XI) fcfcl/>T, M4(* x (H) 2, 
Mg. Zn> Ni, Co, CuXttPd^It. R71- 



nT^T*>&^mm&i ~i o ©Biflssi^bTk^s. m 

S^Sto Al~A4(D'>^:<i:t— Oli. -NH 2 , - 
NHR79, -OHSL<li-COOHTB^7*-n7i:7i 

[0 0 7 6] MIBiC (XI) T**tt£<b^Wjltt:0!l 
(XI — 1 ~ 6) tUTl*. TlBSlc#J^L7ct<DJbWjI 

[0 0 7 7] 
[*8] 
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No. 


R 7, ~R* 




M 4 


A 1 — 1 


n 


~<Q)-C00H 


u 


X 1 9 


u 
n 


-\O/- c00H 


i#u 


X 1 -3 


H 




Co 


X 1 -4 


H 


-O-C00H 


Ni 


X 1 -5 


H 




H 2 


X 1 -6 


H 


-a 


Hj j 




[0 0 8 0] MIBiC(XII) Kfcl^T. A5(i N -NH2. 
-NHR81, -OH, -COOHgLOitfUv^l/gT 



a«fftfcSBffiatlK<k*XS* -NH 2 v -NHR81. 
-OH. -COOHgL<(itf'J v ? ;bST-SSi*ti/'c^ 

JS!T3rtlT^TtJ:t^*Ut1 ~4©«BflfiflsgHb**»X 

[008 1] iuibs:(xi i) T-m.^n^t^(o^wm 

(XII -1~1 9) iLTli. TfESKflJ^Lfct©^ 

[0 0 8 2] 
K9] 
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A 5 


X 1 1 —1 


- CHj- C00H 


X 11-2 


- (CH 2 ) 2 - COOH 


X 11-3 


- CH- COOH 


X 11-4 


— (j^)— C00H 


X 11-5 


-C^-^^^— COOH 


X 11-6 


- (CH 2 ) 2 - NH 2 


y || 7 

A. 1 1 — / 


(ru ^ — mu 


X M-8 


- (CH 2 ) 6 - NH 2 


X 11-9 


- (CH 2 )„-NH: 


X 11-10 




X II -11 


NH, 


X 11-12 


-CH J -<^l)-CH J -NH 2 



[0 0 8 3] — xmmtewmwtm — 
wm^m»uma)mmiz, buIbss ( i ) ~ (iv) 

3„ mmmmm&iz. mibiC (d ~ (iv) 

t. mtt ( i ) ~ (iv) TmznzitS'VafrzmiRir 

[0 0 8 4] fulSit (I) ~ (IV) TS^+l^b 

xJk t h5k KP77>f ©I-f)l/Si§I, v^P 
P^-9>, 1, 1. 2- K'J-?PPX^>l?(7)AP'5r> 
&>§JI, 7thX ->^P^\++ty>^(75'5r h>&jg 

& x$/-/k 1 -7^y-;H?<7)7'yl/P-;U^jg 
*T"t^ MIHit ( I ) ~ (IV) T°mH£*lZit^lDtJs.fi;s 





A 5 


X 11-13 




X 11-14 




X II-15 


- (CH^-OH 


X 11-16 


-(0/~ CH2 ° H 


X 11-17 




X 11-18 




X M-19 


-0 



[0 0 8 5] Hij|3#S>§^li:fcnt^., — HSiC (I) ~ 
(iv) T«*ti^<b^*!B©}lJgli. iI3 1 . 0x10-4 
~ 1 . Omol/I T-jSJj§tR*ft3>*)\ 1 . 0X10 
-4~1. ox 1 0-2mo I / I Tb^lCjff^ Ll\ $fc. 

[0 0 8 6] SulB>SffiP&S;SlC33^Tli, huIB¥^<*« 
I4©as<!:. huIBiC (I) ~ (IV) Tm^nZitSWDfr 

tete^itfgffllS) 6^fiE*ti^o ^LT\ BuIB^flc 

[0 0 8 7] ffim*mi*tmtLTmit?*> 

buIBiC (I) ~ (IV) T'g?n5<b^«llib^I 
JJ?i'+l£>'J>& < <bt> — 9<b LT 3 -7p^7p tf;l/ f- 'J 

fppy7>^T, BuiB5S*a%«^^<*y{ififPS® 

3 - 7Pt7P tf/U K 'J P P zs^XD&mizmmT 
%o T*<t. Ill K^T<b^£J&tf£U ¥*Pfls*J*4T 
& b? 1 £ > OT^E tc 3 - P ^ 7 P tf; 1/ H J ? P P 
>3bMb^lS^ U 3 - 7P ^ T'P tf;U h U ? P P -> 
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[oo8 8] <i<DPsix mntmmigm<D&mE.fofi i ±\: 

mwiz. m&w. mmm. zr^x^mm. mfc&m. * 

temzmx? z> z. t tW^TS^o 
[oo8 9] u±o)*vizLTBm2fttcmzitmmm 

mmzit&icffiLTi*. msmRLitism&mm 
mTLifUTizmm? % & o tt&zmmrz z t 

[0090] m— coysmizis^rit. SuIbmp^ 
>*mmzi*z>* ^lt. f^b$!Da»i]i<h. MKfe^ic 

[0091] m=<Dj5-m\zts^T\t. **\ tui3/\py 
-SjSK, MiB^b^nas^asicff^^n^^b? 1 ^ > 

[0 0 9 2] B5IBfe^O)^>S^PIiaT^l^le«t^>§5i 

tLTi*. 0J*.tf> hinx -v^-tv, 'Mp+txav 

v^PP*£;a 1,1, 2-hU^POi5> 

-iisZkmm. n, N-5>y*;i/*ji/Zw»s h\ n-zt- 

4^*mtlf5ft*. Cft5<D«f?<fc, MfB— flSit (V) 

~ (xi i)-c«*nfcfb^«icML-h«a»iiiii**u 
fl»o»**nfc<b*wiMatfWEHiwc ( i ) ~ d 

V) Ta^ftSffc^t^ftSttEJ&L&U'fcdDtfffa: 
L<, K;bx>^(D^b7ic^j§^ xh^fc:KP75> 
Vl^x-^l/S*^!®* y^PP^$>S©/\Pf>H 
SOU N, N-y^f /b*jH»7 5 KH©IHt^7P (> 

[009 3] J-X±0) * -P lc LTi#Stlfc^#<*mfiil^ 
Sb*«fc < LX*;l/#-*»*ff 5 c <btfT- 



mizft mizm^z z ttf-ez 
[0094] {%mmmwm$%nmm57k) *rhb 
(DKn&teJsmzjs^Tit, E.mzmn*imizmmsn 
6^ww«*jSf tcis«* nrc-H(Dm®izxzmm l 

Si£-tt©«a©rt©'J>& <<>:*>— 7^ ffifB*%9ia> 
3tt¥SW*«aT*y» ffe©-*jt«ttlR]®aT<6*. *3£ 

*KDF«3CD'J>73: < ^3^HuiB*f8B^tD^^f*«iBiT- 

[0 0 9 5] -WlRllEffi- 
&S) t*flcfflt>«MlR]SSi<b LTtt. Wk«Jl7c*n 

[0096] — >a<Dm®*mw*imzmmT2>^&- 
ffiRX¥RM*mm mmmm tm&iipimmtiz&z 
-*KDnm*mwzjmizmmtz>¥&t Lzit. mz&i 
mnn<. smzifcVTm-g.miRtzzttfTZ. m*. 

mm. mmmtez&ttfmizmirfenz. 
[oo9 7] -mmnmfe- 

ztt}<??*. man. tinmi-^vyu. mitu'joix. 

[0098] -3t«a*fi«;- 
j»air%. B5iB¥#<*maic^L, 3oo~4o 
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[0 0 9 9] JfcSMHlcfc^-n*. ±^L/c#S'J<E>— fcfcD 
ftx^vl^-^b^x^b^-XteSmx*;!/*' 

* «fc < 3tt«a»SB:*?f 3 C ttfT'&Zo 
[0 10 0] 

(snfl 1 ) 

h7--<y-7Pbl/2 5ml^ 
*«SM>K-f*>*1 5 0m I tWOmi. 54 g (it 

a: 1. 3 8) to>m&mmz. »L<M»Lft3B<6» 

*fc«i«Lfc. Etc. St#*«W-&#S. 8 0°Clc^S 

x/^L/— C©PP-r K»5K*3 0°C, 
3 0 mmH g ©aGETTHtettJgBM 0 m I tf£f«£-F9 

[0101] -ft^sSttHa (flttfflta) ©fHH- 

Xt'Vn- h^Ta-T-f V^LfdS, 5 0 0°CT-1 BS 
BMftJSLfc. I TO#5*B«±U:?BJ**ftfcttfl;** 
>lCcfc3¥^f*:|g<DlI3M;Ju iftO. 3 pmTfco/co « 

y, i To/»bf *vat««s»fc, z.ft*mmt 

1UKX£«>a*iMI (§SJ£4 : 1) tcfctLT. 3-7 
Pi^Dt;|/ h iJ^PP->7>CtfI/)M 0"3mo I 
/ I Tft«*ft*lCt tuIH I TO/Sfbf^Vi^ffl 

0»Ma«8K»Stffc8L MIC 8 0°CT3 O^RBttlML 

[0 10 2] W±fl)«l:5iC*QSLfc I TO/Wkf*V 
«dtt»©affi*X*31t«?»3^H (VGtt^: ES 
CALAB-220i) LT8t£S Lfc., XM5£«? 
#*£34>SSISJR*B 4 KS< Lfco 121 4 jEjftT 7 s -* lc 



*31>T«U 7 0eVftj£. 180eVffi 2 5 6eV 

»«*nT^*^*-7»Ric, 3 -^p^eyp t°yu h y 
•7pp 5/ 5 LTi^ii tfStiS* tifc. 

[0 10 3] ^6»C % 3-:/P ; E:7 , Pfc?;H-y?PPv' 

4-2lJU#*5>-2' . 4' , 5' , 7' -^h33- 

K7ii/*u-t-r> (Wia<b^% (v-s) ) <dv>^;u 

MZ*7= K*5S (fflS : 5 X 1 0"4mo I / I ) lZ : M 
3U 2 4l9Rk 9 OX-pfiJfcS-tffc. EJ&ltTfe X 

2 y — yi/StfT'-t h >&m^T 3 - ?p ^ yu t°;n- y 

*m*+#fc3fc» U aX9H&T?3 0#|lflSJi$ttA 

**fa, j-x±©cfc5icLTSijfifiiji axit&mwmm m 
[0104] mzftTcyt^mwmm mmmm) a. m 
a mmwm <D*Hrexisa«?$»fcaicj:y«sL 

fee X«3Wf#JfcSM>«Se**BI5lC^Lfc. B5 
iC^fx— SUCfcCTMu 7 0 e V^jfi, 180eVfi 
ifi&tf 2 5 6 e Vftjfi^B r M^S/^y-Jl/ttW^U 
ftboT9 3 0 eV{41, 874eV#i. 63 0eV 
ttifix 6 2 0 e Vttifi&tf 5 0 e VttjfiK, 4 -ZjJl/JfS 
*->-2' , 2' , 5' , 7' -=r h^3-K^;U^-b 
•tef><£> I JS : f<D-?-tl-€ f tl3 p 1 /2. 3p3/2, 3 
p5/2, 4 d 4^6©->^iMj«aaiS-*lfc. 

[0105] nuzmmLrz 

tC^ 4-*/U<t?+->-2' . 2' . 5' . 7' -7 1 
h^3- K^;l/7|-U-b'r><Dx^y-;U^5S<i:HlS|5lL; 

Rl^iiSiRiiaiRX^^ h/l/SgsLft. EI6<D7 r -^<fcy. 
4-2j/1/*'*->-2' , 4' , 5' . 7' -^h^3- 
K 7 1 U ^ b -t -f > ^ 3 - 7 P ^ 7 P U h y ^ P P -> 5 

>fr6^^.<b?f!asM*^LT^(b^^>Ji±icii^{b 

J: 3 tt^9WKa 1 ^f^S Lfc„ 121 7 tc^f 

^'^7.S«2±lc. ITOI3, Mltm> 
14, RV. S-^PtyP^l/h 'J^PPV7Vt4 
-*;l/*'*->-2' , 2' , 5' . 7' -rh73-F 

y, z.ft*>o)mmmmmm6 1 lt©x5K*5/«bb»c 
«tyat>n> Hits-nTc^,, i t 3 <r>— mzit. 
y - Ktst 7 fi4wiRre&tttt?SiR3- =ht*5 y , c:© y 

-KSS7li, ^7. ( §8rtlciK§^nT^^. 
[0 1 0 6] tf^Lfcft¥#f*®I<h. S*(R)®fii<bLT 
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[oio7] (wbbobb) ±m(o^em^mm^m 
tf*fiRi«a9*«»fi»}Si itftcaaiLfc. Mtasa? 

ttSi&l Hi, BBUfcK-r* U S»H<tL 

* 0 . 0 2 m o I / I ©fiJ-a-T-^D LT&**»jST* 
3„ &fc\ ■8lCSTcl:3l=. CCTttflfiBgaSB* 
<Kx>->3 7i"y HC«WEU jeiC»?naQ*jl/«a* 
JttgttB 1 0 £ LT^ffl Lfc 

[0108] mzx^-mwmm umH) ©mm^o 

V (vs SCE) IcfS&LTafeft (5 0 0W<D*-b 
y>3>X 114000 I u x) £B#*Lfcft0)3Wt 
3S-BSBB)iSSft«*H9 (S»f- SO IC^Lfc. & 

fc. mBft¥V{*BB (atraa) <t &*«b£ 
(«a$©iaK«i) ©asm*, in 9 cea©**— so 

[0 10 9] BUia^¥#ftS® («Mi V>W®.*0 

V (vs SCE) ICS&LTS 5 0 nm<om&X, (1 
mW/cm2) £SHS* LfcBtWJtSSft-BSRgjS^ffiSg* 
D1 0 (SfijCDx--?) K^Lfc, CCDx-**^ ■ft 

ifpmfii (%bb) iceB#B£arhTi*«£« &a#B 

5£i-tiT^£l^lg£- Qg&tmVdm 1 ) (ctKTftBait 
tffcJMTSCttfSllSfrT** (H11 OOfeffliJcO^- 
$0 o COBs SufB3te¥»i*«fii «g®PHa) ©SiSfr 

«aBO/« T'T.BEE* 0 V icf* fcB3K#« 
£A,£BftttW!>(i:ttU ft*B»Lfc»£fcl:* BBH 
©/WT'XaJI^O VltLTfjU^aSI^+lfcc Cft 
lis tflBft¥B1*Ba «*»««) t-f 

TL^ 0 (fiWND ©H<S£0V (vs 

SCE) ICSJtLTSfeT'c (5 0 0W(D*-b/>7> 

mm 4 o o o i u x) «• 1 b$hixm?!!ihu/&«« 

i«ail-«IHJS»a«*383SLfc. ^4>*gJfl£3ll Olc 

[0 1 1 0] (SfiSflj2) SfigflJl Icfc^Tv 4-ZjyU 
2' , 4' . 5' , 7' -7 1 h^a- F7/U^- 
U-tr-fV (WKfb^tt (V-8) ) ?P-^5>6G 
(«l2<b^*(VI -7) ) fcft*./cS14iliJ5S#J 1 £aa 
KLT, %¥«(*Ba («Mi) £ff^U £Bff|2 
<03fcBB»»a*«*ILfc. Btt0!l2 0!)%B£&£S& 
^SS^J 1 £raafcLT3£B3lt<Daj&&fTt>fc 0 
^WfcS^&a 1 Otc^Lfco 

[0 111] (StfiS#j3) H)56<5<J1 Kfel^T, 4-*j;U 
2' . 4' , 5' , 7' -^h^a-K^l/* 
U-b-r> (HulB<b^%) (V-8) ) SrtfX (2. 2' - 



tl"t°iJv ; >-4, 4-v*A;U#>Sf) )l/zr—O.L(\ 

(MWb««CVII-7) ) icttAfcttU: 
^SS^J1 <b[W)«llcLT. 3fl6¥*#«« (BBBa) fcff 

su atta3 0>%a£&£B«refiLfc. hjks0>J3(d 

3fcB£»BB*ac*T» USSflJI £HaicLT3feB3S© 

[0112] mum*) aaai izts^x. 

2' . 4' , 5' , 7' -^h^3-K7/l/^ 
U-feO (tulB<b^*!3 (V-8) ) =&tfX (2, 2' - 
tfbf'J-^>-) (2. 2' -trfcf'Ji>>-4. 4-v>'ft 
;l/#>B) jU^=*MII)5>5>*nU K (fi3Kfb£tt(V 

iii -5) ) izftTircmmmmi t mmiz lt. jt* 
aaaa (aaaa) *f*«u mmm4oxnmwiMi 

B*f^BLfc. BBa4©3feBB«BB*a^T» Bft 
1 (HC^Lfe. 

[0113] (HBseus) ^ssfiy i ic&i^t* 4-»/u 

2' , 4' . 5' , 7' -5 1 hva- K7Jl/^ 

n»-rv (WEfbdm (v-8) ) ^tuisfb^ta (ix- 
1) to 5 1 (n-y^;u) yv^E-^^igic^^rc^ 

liHSS^J 1 tEI*lcLT» 3^*f*«« MtttBS) «• 

©*««siSB*ffl^T» nmm-\ tffimizLTxm^ 

[0 1 14] (Hfig^j6) HSgfilJ 1 iCfi^T. 4-Zjib 
<J?+->-2' , 4' , 5' , 7' -7 1 h^a- K7il/* 
H»-f> (SiEftdW (V-8) ) €■ (7h7AiU#^ 
->7^o->7'-^-h) a/t/UKll) (fttlBfbdM (X- 
9) ) iCftA^liiHifflll t|^«lCLTv 

a (*tt*a) *fwiu ^fis^j6©7 l c^^s ; &fp 

RiaizLT%BaKffi>3l£*fT-3^. ^"CDiSS^^ai Olc 

[oi i 5] mmm7) nmmi ictst^r. 4-*yu 

2' . 4' . 5' . 7' -^h^a-K^/U* 
L/-b<> (MIB-fb&t!&) (V-8) ) ^meso-*l/7 
4' , 4" . 4"' h^£,t§lg (tula 

ib^a (xi- D ) izvtz.fcMtnmmi tmmci. 
t> 3«¥a#aa (aaaa) sml, aswM7©3t 
aaaaBCfflHL^. aafl7a>%BBaaB»a^ 
Tx aafli &maicLTW;«aM>Bc«fTo^. 
si^ai oic^Lfe, 

[0 116] (Hfig#J8) ^Bg<5iJl fCtJfT. 4-*/U 

2' . 4' . 5' . 7' -5 1 h^a- 
Hr-T> (ISaiBft** (V-8) ) * (4, 4' . 
4" , 4"' h^tT'J^W -meso-^l/7-f'J 

> (Huia<b£*&) (xi- 6) ) jcf^jifenttaaffli i tm 
8©jt«aaaB*fipaLfc. aaaso^axaaB 
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[oii7] (mmm9) mmm 1 ios^t. 4-*;u 
2' , 4' , 5' , 7' -^h^a- K?;M- 

U-trO (milB^b** (V-8) ) £ (N, N' -tfX 
(2-*j/l/*'*->x^/U) ^';u>->V=F (MIBlb^ 
«j(XII-2) ) tctt*.fc*H*J«fi« 1 tmmiz. LTs 3t 

«*nra&) *«*iu jtB60j9©jts£8& 

S1 OlCifxL/co 

[0118] mmm^ o) i&mi ks^t* 4 -a 

)l>#*~/-2' , 4' , 5' , 7' -rh73-K7;l/ 
*l/-b-f> (Hijtafb^-a (V-8) lCftz.T4-T5.S 
-7JU*H»-r> (V-2 0) £flH^/c*Ui* USSCJ 1 

U-tr-<>©x^y-;U^jgi:lilS|W|L:X^^ HWBtt? 

<traa»cLT3t«asE<oas««-3fco ^Si^i o 
[0119] (Hfigffii 1 1 ) mmm i ics^t. 3 

□f7n ^ils^VVna-s^-yicriTLTS-yntt? 

LT3fe¥#**« (earns) *f**iu mmmi 1© 

^(D&gZm 1 OtCTtLfco 

[0120] 1 2 ) mmm i leaser, 3-7' 

□ ^ 7p t?;U h 'J ^ p □ >lc?i7LT 3 - ? □ □ 7a 

1 2 0)9imM^m^m^ifmLtz. mmmi 2^ts 

'u-otz„ ^(D&^Zm. 1 OlC^LfCo 

[0121] (Hfigfiij 1 3 ) mmm 1 k^t. 3 -7 

p tfy U h 'J p □ -> ^ > (c-Hc^t 8 - 7 □ t ? 
^/Ui>';/^U?PPi>5>£m^c*H;Ju HJSflJl tlH 

3 ©%*$&«s«{ftii L/to man 3<D%nE«s 

rco *©e»*ai oic^Lfto 
[0122] (HSS0IJ 1 4 ) mmm 1 icfc^r, 3 - 7 

□ ^70 t°/U h U <7 P P->^ >lc-Hc^.T 3 -7'o : E7p 

©y£«iE»«B*f««L/-c. mmmi 4©fta&&£s 



[0123] ufctftgi i ) mmm i k^t. 3 - 7u 

t7o tfju h 'J 1 p p->^ >sz>"4 - *j;i/tf'*v/- 

2' . 4' , 5' . 7' -T- h^3- K^I/^LHZ'TV 
J§i^tt»9fcftl& SlSfifflll £l31Stt:LT«*iHl&«ft 
«U J*f$0J 1 <03tt«a»«B*f*»L/£. J±$$#J 1 © 

[0 12 4] Ut$5M9J2) HJ5SCT1 lCfc^T> ITO/j' 
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